Aims-To audit the information content of pathology reports of colorectal cancer specimens in one National Health Service region. Methods-All reports of colorectal cancer resection specimens from the 17 NHS histopathology laboratories in Wales during 1993 were evaluated against: (a) standards previously agreed as desirable by pathologists in Wales; and (b) standards considered to be the minimum required for informed patient management. Results-1242 reports were audited. There was notable variation in the performance of different laboratories and in the completeness of reporting of individual items of information. While many items were generally well reported, only 51.5% (640/ 1242) of rectal cancer reports contained a statement on the completeness of excision at the circumferential resection margin and only 30% (373/1242) of all reports stated the number of involved lymph nodes. All of the previously agreed items were contained in only 11.3% (140/1242) of reports on colonic tumours and 4.0% (40/1242) of reports on rectal tumours. Seventy eight per cent (969/1242) of colonic carcinoma reports and 46.6% (579/ 1242) of rectal carcinoma reports met the minimum standards. Conclusions-The informational content of many routine pathology reports on colorectal cancer resection specimens is inadequate for quality patient management, for ensuring a clinically effective cancer service through audit, and for cancer registration. Template proforma reporting using nationally agreed standards is recommended as a remedy for this, along with improved education, review of laboratory practices in the light of current knowledge, and further motivation of pathologists through their involvement in multidisciplinary cancer management teams. (J Clin Pathol 1997;50:138-142) 
Methods-All reports of colorectal cancer resection specimens from the 17 NHS histopathology laboratories in Wales during 1993 were evaluated against: (a) standards previously agreed as desirable by pathologists in Wales; and (b) standards considered to be the minimum required for informed patient management. Results-1242 reports were audited. There was notable variation in the performance of different laboratories and in the completeness of reporting of individual items of information. While many items were generally well reported, only 51.5% (640/ 1242) of rectal cancer reports contained a statement on the completeness of excision at the circumferential resection margin and only 30% (373/1242) of all reports stated the number of involved lymph nodes. All of the previously agreed items were contained in only 11.3% (140/1242) of reports on colonic tumours and 4.0% (40/1242) of reports on rectal tumours. Seventy eight per cent (969/1242) of colonic carcinoma reports and 46.6% (579/ 1242) of rectal carcinoma reports met the minimum standards. Conclusions-The informational content of many routine pathology reports on colorectal cancer resection specimens is inadequate for quality patient management, for ensuring a clinically effective cancer service through audit, and for cancer registration. Template proforma reporting using nationally agreed standards is recommended as a remedy for this, along with improved education, review of laboratory practices in the light of current knowledge, and further motivation of Histopathological reporting of resection specimens for colorectal cancer provides important information both for the clinical management of the affected patient and for the evaluation of health care as a whole. For the individual patient, it confirms the diagnosis and describes variables that affect prognosis,' notably the extent of the disease (the pathological stage) and the completeness of local excision, both of which inform future clinical management. For example, a number of randomised trials have demonstrated the benefit of adjuvant chemotherapy for tumours that have spread to the regional lymph nodes (Dukes' C cases).2 In rectal cancer, there is evidence that involvement of the circumferential resection margin is an important predictor of local recurrence and patient survival3 which might identify patients who would benefit from postoperative adjuvant therapy. 4 In addition, pathology reports are often used by insurance companies in assessing financial risk when patients seek insurance after a diagnosis of cancer. For health care evaluation, pathology reports provide potentially robust information for cancer registration, for clinical audit, for assessing the accuracy of new diagnostic and preoperative staging techniques, and for ensuring comparability of patient groups in clinical trials. It is crucial, therefore, that pathology reports of colorectal cancer specimens contain the information that is necessary to fulfil these functions, and that this information is accurate and complete.
Guidelines on the information content of pathology reports in colorectal cancer have been published in standard textbooks of pathology5 6 and by various expert working groups.7'10 The recommendations have varied in detail and complexity, ranging from comprehensive lists of data items that encompass all variables that could be of conceivable relevance to prognosis to more focused, pragmatic 'minimum requirements' whose relevance to current patient management attempts to be more evidence-based. However, there is no published information on The items of pathology information recorded are shown in table 1. They were based on standards for pathology reporting of colorectal cancer that had been agreed previously by histopathologists in Wales in March 1992 after discussion of published guidelines from the literature at regional pathology audit meetings. Pathologists from 15 of the 17 Welsh laboratories had attended at least one of the two meetings at which the standards were set, and all histopathologists in Wales were subsequently circulated with the agreed conclusions.
The informational content of all of the pathology reports was audited against the agreed standards, both for Wales as a whole and for each of the 17 laboratories. The percentage of reports containing a statement on each of the data items listed in table 1 was obtained, and also the percentage containing statements on all of the data items (11 for colonic tumours, 13 for rectal tumours). Finally, the percentage of reports containing statements on all of the data items in table 2 was obtained, these less rigid criteria being considered by us to be the minimum necessary for an adequate report. During the study, the identity of the 17 laboratories was known only to one of the investigators (AHBB, an independent data manager) who, after the audit was completed, provided each of the laboratories with a report of its own performance, together with that of each of the other laboratories (anonymised) and of the aggregated Welsh laboratories as a whole.
Results
In total, 1242 pathology reports were available for assessment, 57.2% of which were resections for colonic cancer and 42.8% for rectal cancer. The reports were issued from 17 NHS laboratories staffed by 36 consultant histopathologists. Although pathologists professing a special interest in gastrointestinal disease worked at some laboratories, the responsibility for reporting colorectal cancer specimens was always shared between all department consultants. Figure 1 shows the distribution of the number of reports obtained from each laboratory, which varied from 27 to 152 (median 72).
Validation of the surgical research fellow's abstracted data by a pathologist in a random sample of 10% of the reports showed agreement with the interpretation of the original report for the vast majority of items of information recorded. Virtually all of the discrepancies related to statements which were not completely clear in the original reports; in such cases, the surgical research fellow had nearly always interpreted the report generously and had recorded the data item as being present. (table 2) A statement on completeness of excision at tic tumours*Rectal tumours* the ends of the specimen was given in 91 % of (1) 5.9 (1) reports, but only two laboratories achieved tioned. However, completeness of excision at (9) 40.0 (6) the circumferential excision plane in rectal car-
41.0 (7) cinomas was poorly reported, being mentioned (47) 47.1 (9) in only one half of all reports and the distance (8) 50.0 (10) of clearance being measured in less than one in (13) 51.5 (11) eight. Whereas the best performing laboratory (6) 58.3 (13) gave these two data items in 78.1% and 28.1% (12) 64.5 (14) of reports, respectively, seven laboratories (11) 65.2 (15) failed to describe the circumferential plane in (14) 71.4 (16) It is very important to make clear that we audited only the information content of issued reports. We have not investigated diagnostic precision, the way that the specimens have been handled, the sampling of the specimens for microscopic examination, or the accuracy of any of the data. Although all of these factors will obviously influence the quality of the information that is presented in a pathology report, we have assessed only the completeness of the final report with regard to a defined number of items of information.
One strength of this audit is that it has encompassed all of the pathology reports that could be retrieved in one year from all 17 laboratories in the region, and should therefore be relatively free from selection bias. Another feature is that the information content of the pathology reports was abstracted for the audit process by an independent surgical research fellow. This meant that it was interpreted by an unbiased end-user of the report rather than by a pathologist who might be tempted to infer information when it was not clearly presented. In fact, validation of the abstracted data in a random sample of 10% by a pathologist identified few discrepancies, and most of these indicated a generous interpretation of equivocal items of information by the surgeon.
The findings of this audit suggest that the informational content of colorectal cancer reports issued by NHS pathology laboratories leaves much to be desired. Although it could be argued that some of the data items required are not essential for informed patient management, such as the length of the specimen, the size and appearance of the tumour, and the distance of the tumour from the nearest resection end, these are all items that would generally be regarded as reflecting careful examination of the specimen and would contribute to the value of the report in clinical auditing of preoperative patient assessment and surgical technique. Similarly, a statement of the pathological Dukes' stage might not be essential if the information required to derive this is contained within the report, but some concluding statement on pathological stage will greatly facilitate cancer registration as registries move towards recording this routinely. However, the most important deficiencies relate to the poor description of circumferential resection plane involvement in rectal carcinomas and the number of lymph nodes involved by metastases. There is now strong evidence that circumferential margin involvement in rectal cancer is an important prognostic indicator, having high predictive value for both survival and local recurrence.3 12 Accurate reporting of circumferential margin involvement is likely to have considerable influence on the decision whether to use adjuvant radiotherapy or chemotherapy. Our finding that this information was given in only a half of rectal cancer reports suggests that effective patient treatment may be being compromised by incomplete pathological reporting. Involvement of lymph nodes is another factor that is used to select patients for postoperative chemotherapy.2 Moreover, the actual number of lymph nodes involved also has independent prognostic significance,' sufficient to warrant separation of cases with less than four positive nodes from other node-positive cases in both the TNM and the Jass staging systems.'3 '4 It may be that the reluctance of pathologists to report the number of positive nodes in this audit is a reflection of the fact that this item does not contribute to the Dukes' classification, which is most widely used in the UK.
The frequent failure of reports to contain information on circumferential rectal margin involvement and the number of positive lymph nodes, coupled with the lack of a stated Dukes' stage and a comment on the distance from the tumour to the resected end of the specimen in about one quarter, are largely responsible for the fact that few reports met all of the standards originally agreed by the pathologists in Wales. Because of this, the reports were also audited against a minimum set of standards that were regarded as essential for postoperative management of the patient. Not surprisingly, this led to considerably improved results. Nevertheless, only 78.1% of colonic cancer reports and 46.6% of rectal cancer reports were complete. The difference between these two figures can be accounted for mainly by the poor reporting of circumferential margin involvement in rectal tumours, and this is clearly the most important factor requiring urgent remedial attention. Figure 2 shows that there was a correlation between individual laboratories' performance in reporting colonic and rectal tumours, indicating that there are some laboratories whose overall performance is clearly inferior to others. These differences may be related to variations in laboratory workloads and resources, but it is possible that the motivation of pathologists and their understanding of the importance of some of the items requiring description in the reports are also partly to blame. For example, appreciation of the prognostic value of circumferential margin involvement in rectal cancer resections has only been recognised relatively recently,5 16 
